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THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS I£ CLOSED . THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 
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A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 
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Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 



If the SMALL ENTITY is shown as NO: 
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II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
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request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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2 registered patent attorneys or agents. If no name is 
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3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 
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— The MAILING DATE of this communication appears on the cover sheet with the correspondence address— 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1 .313 and MPEP 1308. 

1 . This communication is responsive to the amendment filed on 01/04/2010 . 

2. ^ The allowed claim(s) is/are 1-13 and 16-27, renumbered 1-25 . 

3. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) El All b)DSome* c) □ None of the: 

1. ^ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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1 . □ Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. □ Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. Q Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. ^ Examiner's Amendment/Comment 

8. ^ Examiner's Statement of Reasons for Allowance 

9. □ Other . 
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DETAILED ACTION 

1 . This action is in response to the amendment filed on 0 1/04/20 10. 

2. The objection to the specification is withdrawn in view of applicant's remarks/arguments. 

3. The objection to claim 22 is withdrawn in view of applicant's amendment. 

4. The rejection under 35 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter to claims 22-28 is withdrawn in view of applicant's amendment. 

5. The rejection under 35 U.S.C. 102(b) as being anticipated by Chang, et al. "Impact: An 
Architectural Framework for Multiple-Instruction-Issue Processors", 1991 (hereinafter "Chang") 
to claims 1-28 is withdrawn in view of applicant's amendment and remarks/arguments. 

6. Claims 1, 8, 13, 16-20 and 22-27 have been amended. 

7. Claims 14-15 and 28 have been canceled. 

8. Claims 1-13 and 16-27 are pending. 

9. Claims 1-13 and 16-27 are allowed, renumbered 1-25. 



EXAMINER'S AMENDMENT 

10. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Gregory D. Caldwell (Reg. No. 39,926) on 2/1/10. 
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The application has been amended as follows: 

In the Claims: 

Please amend claims 8, 13 and 22-27 as follows: 

Claim 8 (Currently Amended), 

In line 3, before "except" insert in the program 
In line 4, after "constraint of, delete [a] and insert the 
In line 6, after "instructions" insert in the program 
In line 7, after "constraint of, delete [a] and insert the 

Claim 13 (Currently Amended), 

In line 1, before "compiler", delete [A] and insert A computer system, comprising: a 
processor, a 

In line 2, before "memory", delete [a] and insert each 

In line 4, before "asynchronous", delete [the] and insert each 

In line 5, after "first code motion" insert on a first set of one or more instructions 

In line 5, after "except", delete [the] and insert each 

In line 6, after "instruction" insert in the program 

In line 7, after "code motion" insert on a second set of one or more instructions 
In line 7, after "except", delete [the] and insert each 
In line 7, before "subject" insert in the program 
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In line 8, before "memory" delete [a] and insert the 

In line 9, after "program" insert and to increase a number of instructions between issue 
and completion of the memory access instruction 

Claim 22 (Currently Amended), 

In line 1, before "medium" insert storage 

In line 2, after "device", delete [determining a sinking candidate from one or more 
instructions of the program except a memory access instruction in the program, based on a 
dependence constraint of the program; performing a code sinking on each instruction 
corresponding to the sinking candidate subject to the dependence constraint; determining a 
hoisting candidate from one or more instructions of the program except a wait instruction 
associated with the memory access instruction, based on the dependence constraint; and 
performing a code hoisting on each instruction corresponding to the hoisting candidate subject to 
the dependence constraint] and insert extracting an asynchronous signal from each memory 
access instruction in a program to represent a latency of the memory access instruction; 

generating a wait instruction to wait for each asynchronous signal; 

performing a first code motion on a first set of one or more instructions in the program 
except each memory access instruction in the program subject to a dependence constraint of the 
program; and 

performing a second code motion on a second set of one or more instructions in the 
program except each wait instruction in the program subject to a dependence constraint of the 
program, to increase a number of instructions between issue and completion of the memory 
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access instruction, wherein the first code motion and the second code motion are in opposite 
directions 

Claim 23 (Currently Amended), 

In line 1, before "medium" insert storage 
In line 2, before "medium" insert storage 

In line 3, after "device", delete [in response to determining that a number of occurrence 
of the code motion candidate in the predecessor blocks is smaller than a number of predecessor 
blocks and in response to determining that the candidate is a wait instruction, appending a 
compensation code to one or more of the predecessor blocks where the code motion candidate is 
absent] and insert enforcing a first dependence between the memory access instruction and the 
wait instruction via the asynchronous signal 

Claim 24 (Currently Amended), 

In line 1, before "medium" insert storage 

In line 1, after "claim", delete [23] and insert 22 

In line 2, before "medium" insert storage 

In line 3, after "device", delete [appending a wait instruction corresponding to the code 
motion candidate to each of said one or more predecessor blocks where the code motion 
candidate is absent] and insert introducing a pseudo signal to enforce a second dependence 
between the wait instruction and a memory access dependent instruction 
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Claim 25 (Currently Amended), 

In line 1, before "medium" insert storage 

In line 1, after "claim", delete [24] and insert 22 

In line 2, before "medium" insert storage 

In line 3, after "device", delete [sinking each wait instruction corresponding to the code 
motion candidate in each predecessor blocks of the first block into the first block] and insert 
making the memory access instruction define the asynchronous signal; and making the wait 
instruction use the asynchronous signal 

Claim 26 (Currently Amended), 

In line 1, before "medium" insert storage 
In line 2, before "medium" insert storage 

In line 3, after "device", delete [in response to determining that a number of occurrence 
of the code motion candidate in the predecessor blocks equals to a number of the predecessor 
blocks, removing each instruction corresponding to the code motion candidate from each 
predecessor block of the first block; and prepending an instruction instance of the code motion 
candidate to the first block] and insert making the wait instruction define a pseudo signal; and 
making an instruction that depends on the completion of the memory access instruction use the 
pseudo signal 

Claim 27 (Currently Amended), 

In line 1, before "medium" insert storage 
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In line 1, after "claim", delete [26] and insert 22 

In line 2, before "medium" insert storage 

In line 3, after "device", delete [updating a dependent constraint of predecessor blocks of 
the first block] and insert storing the asynchronous signal in a signal register of a network device 

-END- 

REASONS FOR ALLOWANCE 

1 1 . The following is an examiner's statement of reasons for allowance: 

The cited prior art taken alone or in combination fail to teach, in combination with the 
other claimed limitations, performing a first code motion on a first set of one or more 
instructions in the program except each memory access instruction in the program subject to a 
dependence constraint of the program; and performing a second code motion on a second set of 
one or more instructions in the program except each wait instruction in the program subject to a 
dependence constraint of the program, to increase a number of instructions between issue and 
completion of the memory access instruction, wherein the first code motion and the second code 
motion are in opposite directions as recited in independent claims 1,8, 13, and 22. 

The closest cited prior art, Chang teaches a method of scheduling code based on 
dependence constraint of a program. However, Chang fails to teach performing a first code 
motion on a first set of one or more instructions in the program except each memory access 
instruction in the program subject to a dependence constraint of the program; and performing a 
second code motion on a second set of one or more instructions in the program except each wait 
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instruction in the program subject to a dependence constraint of the program, to increase a 
number of instructions between issue and completion of the memory access instruction, wherein 
the first code motion and the second code motion are in opposite directions as recited in 
independent claims 1, 8, 13, and 22; and as pointed out by the applicant's remarks/arguments on 
pg. 14, par. 1 to pg. 15, par. 2. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



Conclusion 

12. Any inquiry concerning this communication from the examiner should be directed to 
Qamrun Nahar whose telephone number is (571) 272-3730. The examiner can normally be 
reached on Mondays through Fridays from 10:00 AM to 6:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wei Y Zhen, can be reached on (571) 272-3708. The fax phone number for the 
organization where this application or processing is assigned is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the TC 2100 Group receptionist whose telephone number is 571-272-2100. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



/Qamrun Nahar/ 
Qamrun Nahar 
Art Unit 2191 
/Wei Y Zhen/ 

Supervisory Patent Examiner, Art Unit 2191 



